Inhibition of LPS-induced TLR4 signaling products in murine macrophages by phenylmethimazole: an assay methodology for screening potential phenylmethimazole analogs.
Preclinical Research Phenylmethimazole (C10) is an inhibitor of Toll-like receptor (TLR3 and TLR4) expression and signaling. In this study, we carried out a detailed investigation of the effect of C10 on TLR4 and its molecular signaling products in RAW 264.7 macrophages using quantitative real-time polymerase chain reaction (PCR), ELISA and cell toxicity assays, a set of in vitro assays that may be used to screen future C10 analogs. C10 exhibited an inhibitory effect on TLR4 MyD88-dependent and MyD88-independent pathways. Within the TLR4 pathway, C10 inhibited the expression of cytokines, cytokine receptors, kinases, adapter molecules and transcription factors, suggesting a pathway-wide inhibitory effect. We also found that C10 dose-dependently inhibited the expression of TLR4 signaling products, specifically IL-6, inducible nitric oxide (NO) synthase and IFNβ. Additionally, pre-treatment of RAW 264.7 cells with C10 resulted in protection from lipopolysaccharide (LPS) insults, suggesting C10 may be bound to the target thus exhibiting activity during/following LPS stimulation. Also, dimethyl sulfoxide, the solvent for C10 exhibited inhibitory effect on TLR4 signaling products independent from the effects of C10. Combined, this study enhances understanding of the actions of C10 on the TLR4 signaling pathway providing a path for the development of new C10 analogs for inhibiting TLR expression and signaling [corrected].